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(57) ABSTRACT

Embodiments of the present disclosure may include a
method and apparatus for obtaining the content 1n a screen-
shot. In the embodiments of the present disclosure, content
organization information associated with the screenshot may
be obtained, wherein the content organization information
may 1include the structure and data of one or more data
objects associated with the content in the screenshot. The
content in the screenshot may be determined based on the
content organization information.
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S501 obtaln at least one application in the screenshot

-

5502 look up a data object in each of the at least one application

y

5603 determine the structure and data of the data objects based
on the screenshot, the at least one application and the data objects

y

3504 extract data of one or more data objects in the content
organization information

5506 transfer the extracted data 1o the user

End
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S401 obtain content organization information associated
with the screenshot

5402 determine the content in the screenshot based on
the content organization information

Fig.4
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S502 look up a data object in each of the at least one application

S503 determine the structure and data of the data objects based
on the screenshot, the at least one application and the data objects

S504 extract data of one or more data objects in the content
organization information

S505 transfer the extracted data to the user

End
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S601 receive content organization information associated with the
screenshot

S602 receive the user’s selection information

S603 determine data associated with the user-desired content in
the screenshot based on the selection information and the content
organization information

S604 transfer the determined data to the user

End
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5801 receive the screenshot and content organization
iInformation associated with the screenshot from the shot

provider

S802 send at least part of the content organization
information and the screenshot to the user, so that the
user can obtain the content in the screenshot

End
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End
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e

S1001 receive the screenshot together with least part of
content organization information associated with the
screenshot from the shot server

S1002 obtain the content in the screenshot based on
the at least part of the content organization information

End

S1101 generate content organization information
associated with the screenshot

S1102 provide the screenshot and the content
organization information to the shot server

End
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METHOD AND APPARATUS FOR
OBTAINING CONTENT IN SCREENSHOT

RELATED APPLICATIONS

This application 1s based on and claims the benefit of

priority from Chinese Patent Application 201210164879 4,
filed on May 24, 2012, the entire disclosure of which 1is

incorporated herein by reference.

FIELD OF THE INVENTION

The present disclosure generally relates to computer tech-
nology, and more specifically, to a method and apparatus for
obtaining content 1n a screenshot.

BACKGROUND

Desktop sharing, application sharing and document shar-
ing 1 web conferences are common functions of a web
conference system. By means of these functions, the pre-
senter and the participants can directly and instantaneously
interact with each other. Typically the presenter shares and
conveys the content of presentation via a web conference
server, and the participants view the content shared and
conveyed by the presenter from screenshots presented on
screens nearby.

The content conveyed by the presenter 1s usually pre-
sented to the participants in the form of screenshots or
images. However, the existing web conference software or
website does not provide the participants with the function
of obtaining the content of the screenshots. Often, the
participants are not able to copy, save and perform other
operations to the content of the shared screenshots, when
they are interested in and want to get the content. The
screenshot 1s updated all times through the presentation. In
this case, the participant gets the content conveyed by the
presenter via copy or email, or captures the screenshot and
then manually writes down the desired content, or obtains
the desired content by identifying the captured screenshot
(such as by means of optical character recognition (OCR),
etc.).

However, the above methods often include a lot of redun-
dant work and inconvenience to the participants (hereinafter
referred to as ‘“‘users”) of the web conference, reduces
instantaneity and efliciency of the participation, and signifi-
cantly aflects participation experience of the participants.

SUMMARY

According to one aspect of the present disclosure, there 1s
provided a method for obtaining the content 1n a screenshot.
The method may include obtaining content organization
information associated with the screenshot, wherein the
content organization information comprises the structure
and data of one or more data objects associated with the
content in the screenshot. The method may also include
determining the content in the screenshot based on the
content organization information.

According to another aspect of the present disclosure,
there 1s provided an apparatus for obtaining the content 1n a
screenshot. The apparatus may include an obtaining unit
configured to obtain content organization imnformation asso-
ciated with the screenshot, wherein the content organization
information comprises the structure and data of one or more
data objects associated with the content 1n the screenshot.
The apparatus may also include a determining unit config-
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2

ured to determine the content in the screenshot based on the
content organization information.

It 1s to be understood through the description below that,
according to some embodiments of the present disclosure, a
user (e.g., a participant in a web conierence) may conve-
niently obtain the content in a screenshot, thereby s1gnifl-
cantly reducing redundant work and inconvenience broug nt
to the user and ef1c1ently improving immediacy and efhi-
ciency of the user’s operations.

BRIEF DESCRIPTION OF THE

DRAWINGS

Through the more detailed description of some embodi-
ments of the present disclosure 1n the accompanying draw-
ings, the above and other objects, features and advantages of
the present disclosure will become more apparent, wherein
the same reference generally refers to the same components
in the embodiments of the present disclosure.

FIG. 1 shows an example computer system 100 which 1s
applicable to implement the embodiments of the present
disclosure:

FIG. 2 shows a schematic view of a system 200 for
obtaining the content mm a screenshot according to an
example embodiment of the present disclosure;

FIG. 3 shows a schematic view of a system 300 for
obtaining the content 1n a screenshot according to a further
example embodiment of the present disclosure;

FIG. 4 shows a schematic flowchart of a method 400 for
obtaining the content 1 a screenshot according to an
example embodiment of the present disclosure;

FIG. § shows a schematic flowchart of a method 500 for
obtaining the content i a screenshot according to an
example embodiment of the present disclosure;

FIG. 6 shows a schematic flowchart of a method 600 for
obtaining the content mm a screenshot according to an
example embodiment of the present disclosure;

FIG. 7 shows a schematic flowchart of an apparatus 700
for obtaining the content 1n a screenshot according to an
example embodiment of the present disclosure;

FIG. 8 shows a schematic flowchart of a method 800 for
obtaining the content 1 a screenshot according to an
example embodiment of the present disclosure;

FIG. 9 shows a schematic flowchart of a method 900 for
obtaining the content 1 a screenshot according to an
example embodiment of the present disclosure;

FIG. 10 shows a schematic flowchart of a method 1000
for obtaining the content 1n a screenshot according to an
example embodiment of the present disclosure;

FIG. 11 shows a schematic flowchart of an apparatus 1100
for obtaining the content 1n a screenshot according to an
example embodiment of the present disclosure;

FIG. 12 shows a schematic flowchart of an apparatus 1200
for obtaining the content in a screenshot according to
another example embodiment of the present disclosure;

FIG. 13 shows a schematic flowchart of an apparatus 1300
for obtaining the content 1n a screenshot according to a
turther example embodiment of the present disclosure; and

FIG. 14 shows a schematic flowchart of an apparatus 1400
for obtaining the content in a screen shot according to a
turther example embodiment of the present disclosure.

DETAILED DESCRIPTION

Some preferable embodiments will be described 1n more
detaill with reference to the accompanying drawings, 1n
which the preferable embodiments of the present disclosure
have been 1llustrated. However, the present disclosure can be
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implemented 1n various manners, and thus should not be
construed to be limited to the embodiments disclosed herein.
On the contrary, those embodiments are provided for the
thorough and complete understanding of the present disclo-
sure, and completely conveying the scope of the present
disclosure to those skilled 1n the art.

FIG. 1 shows an example computer system 100 which 1s
applicable to implement the embodiments of the present
disclosure. As shown in FIG. 1, the computer system 100
may include: CPU (Central Process Unit) 101, RAM (Ran-
dom Access Memory) 102, ROM (Read Only Memory) 103,
System Bus 104, Hard Drive Controller 105, Keyboard
Controller 106, Serial Interface Controller 107, Parallel
Interface Controller 108, Display Controller 109, Hard
Drive 110, Keyboard 111, Serial Peripheral Equipment 112,
Parallel Peripheral Equipment 113 and Display 114. Among
above devices, CPU 101, RAM 102, ROM 103, Hard Drive
Controller 105, Keyboard Controller 106, Serial Interface
Controller 107, Parallel Interface Controller 108 and Dis-
play Controller 109 are coupled to the System Bus 104. Hard
Drive 110 1s coupled to Hard Drive Controller 105. Key-
board 111 1s coupled to Keyboard Controller 106. Serial
Peripheral Equipment 112 1s coupled to Serial Interface
Controller 107. Parallel Peripheral Equipment 113 1is
coupled to Parallel Interface Controller 108. And, Display
114 1s coupled to Display Controller 109. It should be
understood that the structure as shown in FIG. 1 1s only for
the example purpose rather than any limitation to the present
disclosure. In some cases, some devices may be added to or
removed from the computer system 100 based on specific
situations.

As will be appreciated by one skilled 1n the art, aspects of
the present disclosure may be embodied as a system, method
or computer program product. Accordingly, aspects of the
present disclosure may take the form of an entirely hardware
embodiment, an entirely software embodiment (including
firmware, resident soitware, micro-code, etc.) or an embodi-
ment combining software and hardware aspects that may all
generally be referred to herein as a “circuit,” “module” or
“system.” Furthermore, aspects of the present disclosure
may take the form of a computer program product embodied
in one or more computer readable medium(s) having com-
puter readable program code embodied thereon.

Any combination of one or more computer readable
medium(s) may be utilized. The computer readable medium
may be a computer readable signal medium or a computer
readable storage medium. A computer readable storage
medium may be, for example, but not limited to, an elec-
tronic, magnetic, optical, electromagnetic, infrared, or semi-
conductor system, apparatus, or device, or any suitable
combination of the foregoing. More specific examples (a
non-exhaustive list) of the computer readable storage
medium would include the following: an electrical connec-
tion having one or more wires, a portable computer diskette,
a hard disk, a random access memory (RAM), a read-only
memory (ROM), an erasable programmable read-only
memory (EPROM or Flash memory), an optical fiber, a
portable compact disc read-only memory (CD-ROM), an
optical storage device, a magnetic storage device, or any
suitable combination of the foregoing. In the context of this
document, a computer readable storage medium may be any
tangible medium that can contain, or store a program for use
by or in connection with an instruction execution system,
apparatus, or device.

A computer readable signal medium may include a propa-
gated data signal with computer readable program code
embodied therein, for example, in baseband or as part of a
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carrier wave. Such a propagated signal may take any of a
variety of forms, including, but not limited to, electro-
magnetic, optical, or any suitable combination thereof. A
computer readable signal medium may be any computer
readable medium that 1s not a computer readable storage
medium and that can communicate, propagate, or transport
a program for use by or in connection with an instruction
execution system, apparatus, or device.

Program code embodied on a computer readable medium
may be transmitted using any appropriate medium, includ-
ing but not limited to wireless, wire line, optical fiber cable,
RFE, etc., or any suitable combination of the foregoing.

Computer program code for carrying out operations for
aspects ol the present disclosure may be written 1n any
combination of one or more programming languages,
including an object oriented programming language such as
Java, Smalltalk, C++ or the like and conventional procedural
programming languages, such as the “C” programming
language or similar programming languages. The program
code may execute entirely on the user’s computer, partly on
the user’s computer, as a stand-alone soitware package,
partly on the user’s computer and partly on a remote
computer or entirely on the remote computer or server. In the
latter scenario, the remote computer may be connected to the
user’s computer through any type of network, including a
local area network (LAN) or a wide area network (WAN), or
the connection may be made to an external computer (for
example, through the Internet using an Internet Service
Provider).

Aspects of the present disclosure are described below
with reference to flowchart illustrations and/or block dia-
grams ol methods, apparatus (systems) and computer pro-
gram products according to embodiments of the disclosure.
It will be understood that each block of the flowchart
illustrations and/or block diagrams, and combinations of
blocks 1n the flowchart 1llustrations and/or block diagrams,
can be implemented by computer program instructions.
These computer program instructions may be provided to a
processor of a general purpose computer, special purpose
computer, or other programmable data processing apparatus
to produce a machine, such that the instructions, which
execute via the processor of the computer or other program-
mable data processing apparatus, create means for imple-
menting the functions/acts specified in the flowchart and/or
block diagram block or blocks.

These computer program instructions may also be stored
in a computer readable medium that can direct a computer,
other programmable data processing apparatus, or other
devices to function 1n a particular manner, such that the
instructions stored 1n the computer readable medium pro-
duce an article of manufacture including istructions which
implement the function/act specified 1n the tlowchart and/or
block diagram block or blocks.

The computer program instructions may also be loaded
onto a computer, other programmable data processing appa-
ratus, or other devices to cause a series of operational steps
to be performed on the computer, other programmable
apparatus or other devices to produce a computer 1mple-
mented process such that the instructions which execute on
the computer or other programmable apparatus provide
processes for implementing the functions/acts specified in
the flowchart and/or block diagram block or blocks.

According to the embodiments of the present disclosure,
the “screenshot” may be presentation of an application that
1s currently known or to be developed 1n future by using any
proper language and web technology, and of each object in
the application. A screenshot may be an 1image of a screen,
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in which 1mage there are presented desktops, applications,
and documents the shot provider wants to share with users,
such as PowerPoint (PPT), PDFE, WORD files being shown
by a presenter 1n a web conference, or software development
applications and test tools the presenter wants to demon-
strate to the participants, etc. The scope of the present
disclosure 1s not limited 1n this regard.

According to the embodiments of the present disclosure,
the “content” may include any part or combination of text
segments, formulae, image segments, audio or video, win-
dows, and applications 1n an 1mage presented by a screen-
shot. It 1s to be understood that the foregoing examples are
merely 1llustrative, the content may be any part of a screen-
shot those skilled 1n the art may understand and contemplate,
and the present disclosure should be not limited to the
foregoing examples.

According to the embodiments of the present disclosure,
the “content organization information” may 1include the
structure and data of one or more data objects associated
with the content of a screenshot. Content orgamization
information may be a set including one or more data objects
cach having a structure and data.

According to the embodiments of the present disclosure,
the “data object” may be associated with a certain part of a
screenshot, the data object comprising the structure and data
of the content of this part. For example, a data object may
be associated with a certain application 1n a screenshot, a
certain window 1n this application, or a certain word seg-
ment 1n this window. The structure of a data object may
indicate the relationship of this data object with other data
object 1n the same screenshot, such as an inclusion relation-
ship, a belonging relationship, a parallel relationship, etc.
The structure of a data object may be represented in the form
of a “tree” structure or described using a text file, an XML
file, a database file and any other proper means available to
nose skilled 1n the art. The data of a data object may indicate
e specific content to which this data object corresponds,
such as text, pictures, etc.

According to the embodiments of the present disclosure,
the “version i1dentifier” may include a unique identifier for
identifyving a screenshot associated with one or more data
objects, and the “data object identifier” may include a unique
identifier for 1dentifying a certain one of one or more data
objects associated with a certain screenshot. Hence, the data
object 1dentifier and the version identifier may uniquely
identily a certain data object 1n a plurality of screenshots.
For example, suppose three screenshots are stored 1n a shot
server, then each of the screenshots has i1ts own “version
identifier,” namely V1, V2 and V3 respectively; meanwhile,
suppose the screenshot with the version idenftifier V1 1s
associated with two data objects O1 and O2, the screenshot
with a version i1dentifier V2 1s associated with only one data
object, O1, and the screenshot with the V3 version 1dentifier
1s associated with three data objects, O1, O2 and O3. It can
be seen that each of these three screenshots may be associ-
ated with one 1dentical data object, namely O1. At this point,
by means of the data object identifier only, 1t may be
impossible to determine “O1” refers to a data object 1n
which one of the three screenshots. Hence, the version
identifier and the data object identifier may be used together
for umiquely 1dentifying a certain data object 1n a plurality of
screenshots.

The present disclosure proposes a technical solution for
obtaining the content in a screenshot, wherein the screenshot
may be shared with users (e.g., participants ol a web
conference) by a shot provider (e.g., a presenter of the web
conference) via a shot server. FIGS. 2 and 3 respectively
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show a schematic view of a system 200 and system 300 for
obtaining the content in a screenshot according to two
different example embodiments of the present disclosure.

In the system 200 shown in FIG. 2, according to an
embodiment of the present disclosure, a shot provider 210
may send 201 a screenshot to a shot server 220; the shot
server 220 may generate content organization information
associated with the screenshot based on the screenshot and
send 202 to a user 230 the screenshot together with data of
a data object 1n the content orgamization information; 1n this
manner, the user 230 may receive the content in the screen-
shot while recerving the screenshot from the shot server.

In the system 200 shown in FIG. 2, according to other
embodiment of the present disclosure, the shot provider 210
may generate content organization information associated
with the screenshot based on the screenshot and send 201 to
the shot server 220 the screenshot together with the gener-
ated content organization information; the shot server 220
sends 202 to the user 230 the screenshot together with the
content organization information; then, the user 230 may
obtain the content in the screenshot based on the content
organization mformation received from the shot server.

In the system 300 shown in FIG. 3, according to an
embodiment of the present disclosure, a shot provider 310
may send 301 to a shot server 320 the screenshot and/or
content organization information associated with the screen-
shot; the shot server 320 obtains the content orgamization
information associated with the screenshot and sends 302
the screenshot to a user; after selecting the content desired
to be obtained from the screenshot, the user 330 sends 303
selection information to the shot server 320, wherein the
selection 1information may, for example, comprise location
information of user-desired content in the screenshot; the
shot server 320 determines, according to the location infor-
mation, a data object identifier and aversion identifier of a
data object associated with the content, then determines data
associated with the user-desired content 1n the screenshot,
and provides 304 the determined data to the user 330, so that
the user may obtain the content in the screenshot.

In the system 300 shown in FIG. 3, according to an
embodiment of the present disclosure, the shot provider 310
may send 301 to the shot server 320 the screenshot and/or
content organization information associated with the screen-
shot; the shot server 320 obtains the content organization
information associated with the screenshot and sends 302 to
the user 330 the screenshot and a part of the content
organization information; aiter selecting the content desired
to be obtained from the screenshot, the user 330 sends 303
selection information to the shot server 320, wherein the
selection 1nformation may, for example, comprise a data
object 1dentifier and a version identifier of a data object
associated with the user-desired content, and the data object
identifier and the version 1dentifier may be determined at the
user side based on location information of the user-desired
content 1n the screenshot and on the part of the content
organization information; the shot server 320 may determine
data associated with the user-desired content 1n the screen-
shot according to the recerved data object i1dentifier and
version 1dentifier, and provides 304 the determined data to
the user 330, so that the user may obtain the content in the
screenshot. The part of the content organization information
may be structures of one or more data objects of the content
organization information.

It 1s to be understood that although FIG. 2 shows only one
user 230, this 1s illustrative; 1n practical applications, the
shot server 220 may send a screenshot to a plurality of users,
other than one user. Similarly, 1n the embodiment shown 1n




US 9,542,470 B2

7

FIG. 3 there may be a number of other users than the user
330 who interact with the shot server 320.

Reference 1s now made to FIG. 4, which shows a sche-
matic flowchart of a method 400 for obtaining the content in
a screenshot according to an example embodiment of the
present disclosure.

After the method 400 starts, at block S401, content
organization information associated with the screenshot may
be obtained, wherein the content organization information
may 1include the structure and data of one or more data
objects associated with the content of the screenshot.

According to the embodiment of the present disclosure,
content organization information associated with the screen-
shot may be generated, so that the content organization
information 1s obtained. The content organization informa-
tion may be generated by multiple implementations. For
example, at least one application 1n the screenshot may be
obtained first, a data object 1n each of the at least one
application may be looked up, and then the structure and
data of data objects may be determined based on the
screenshot, the at least one application and the data objects
in this/these applications, so that the content organization
information associated with the screenshot may be obtained.

According to the embodiment of the present disclosure,
content organization information associated with the screen-
shot may be received from other apparatus, so that the
content organization information 1s obtained. The content
organization information may be generated at the shot
provider, for example, at a remote server or local device of
the shot provider.

According to the embodiment of the present disclosure,
alter the content organization information associated with
the screenshot 1s obtained, the screenshot and the obtained
content organization information may be stored in a memory
directly, and meanwhile, a new data object 1dentifier and a
version 1dentifier may be allocated to each data object 1n the
content orgamization information. As described above, the
data object 1dentifier and the version 1dentifier may uniquely
identily a certain data object 1n a plurality of screenshots.
The memory may be, for example, a hard drive, a removable
memory like an optical disk or floppy disk, online storage,
a flash memory, etc., or other storage device that 1s usable to
or commonly used by those skilled 1n the art.

According to other embodiments of the present disclo-
sure, after the content organization information associated
with the screenshot i1s obtained, all data objects in the
obtained content organization information may not be stored
directly, but only data objects that are newly added or whose
data has been changed are stored so as to save overheads of
storage. For example, previously stored content organization
information that 1s associated with the screenshot may be
looked up; the obtained content organization information 1s
compared with the previously stored content organization
information; if a data object in the obtained content orga-
nization mnformation 1s not present 1n the previously stored
content organization information, then adding operation
may be performed for the data object; and i1 a data object in
the obtained content organization imformation 1s present in
the previously stored content organization information, then
updating operation may be performed for the data object in

response to data of the data change being changed. Accord-
ing to other embodiments of the present disclosure, 1n
response to performing adding operation for a data object, a
new data object identifier and a new version 1dentifier may
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be set for the data object; in response to performing updating
operation for a data object, a new version 1dentifier may be
set for the data object, and a data object 1dentifier same as
that of the previously stored data object may be set for the
data object.

At block S402, the content in the screenshot may be
determined based on the content organization information.

According to an embodiment of the present disclosure,
data associated with all content in the screenshot may be sent
to the user so as to be used by the user directly. In this
embodiment, data of one or more data objects 1n the content
organization information may be extracted, and the
extracted data 1s transferred to the user. In this manner, 1n
addition to sending the screenshot to the user, data corre-
sponding to all content in the screenshot 1s transierred to the
user at the same time, so that it 1s convenient for the user to
obtain all content in the screenshot.

According to an embodiment of the present disclosure,
data associated with content 1n the screenshot which the user
1s 1nterested 1n may be sent to the user according to the user’s
selection, so that the resources are saved while the system
throughput 1s mmproved. In this embodiment, the user’s
selection information may be received, wherein the selection
information indicates information on user-desired content 1n
the screenshot; then, data associated with the user-desired
content 1n the screenshot may be determined based on the
selection information and the content organization informa-
tion; aiterwards, the determined data may be transferred to
the user.

According to an embodiment of the present disclosure,
the user’s selection information may comprise location
information of the user-desired content in the screenshot.
According to other embodiments of the present disclosure,
the user’s selection information may comprise a data object
identifier and a version identifier of a data object associated
with the user-desired content.

According to an embodiment of the present disclosure,
when the user’s selection information comprises location
information of the user-desired content 1n the screenshot, the
location information of the user-desired content in the
screenshot may be received. Then, the location information
of the user-desired content may be extracted from the
selection information; a data object 1dentifier and a version
identifier of a data object associated with the content may be
determined based on the location information and the struc-
ture of one or more data objects of the content orgamization
information; and data associated with the user-desired con-
tent 1n the screenshot may be determined from data of the
one or more data objects of the content organization infor-

mation, according to the determined data object i1dentifier
and the version 1dentifier.

According to an embodiment of the present disclosure,
when the user’s selection information comprises a data
object 1dentifier and a version idenfifier of a data object
associated with the user-desired content, a data object 1den-
tifier and a version identifier of a data object associated with
the user-desired content may be received, wherein the data
object 1dentifier and the version identifier may be deter-
mined at the user. Then, the data object identifier and the
version 1dentifier of the data object associated with the
user-desired content may be extracted from the selection
information; and data associated with the user-desired con-
tent 1n the screenshot may be determined from data of the
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one or more data objects of the content organization infor-
mation according to the data object identifier and the version

identifier.

The method 400 ends after block $402.

Reference 1s now made to FIG. 5, which shows a sche-
matic flowchart of a method 500 for obtaining the content of
a screenshot according to an example embodiment of the
present disclosure.

In the embodiment shown 1n FIG. 3, the screenshot may
be shared with the user by a shot provider via a shot server,
and content organization information associated with the
screenshot 1s generated at the shot server. According to an
embodiment of the present disclosure, the process ol gen-
crating the content organization information may be com-
pleted at the shot provider, and the shot server obtains the
content organization information from the shot server.
According to other embodiments of the present disclosure,
the content organization information may also be generated
at the shot server. The embodiment shown in FIG. 3
describes a case that the content organization information 1s
generated at the shot server.

In addition, 1n the embodiment shown in FIG. 5, data
transferred to the user may be data associated with all
content 1n the screenshot, and upon receipt of the data, the
user may copy and/or save the data or select desired data to
be copied and/or saved according to needs.

The content organization information associated with the
screenshot may be generated by several means. For
example, at least one application 1n the screenshot may be
obtained first, a data object 1n each of the at least one
application may be looked up, and then the structure and
data of these data objects are determined based on the
screenshot, the at least one application and the data objects,
so that the content organization information associated with
the entire screenshot 1s obtained.

After the method 500 starts, at least one application 1n the
screenshot 1s obtained at block S501.

According to an embodiment of the present disclosure,
the shot server may create a root node based on the current
screenshot, and communicates with an operating system
interface of the shot provider to obtain a window list of a
currently shared desktop. For example, handlers of all
windows may be obtained by an application program inter-
tace (API) of a shot provider operating system. Then,
window nodes may be created based on these windows. The
window node may comprise the size, location and other
information of a window. For one of these windows, 1t may
be possible to obtain, via the application program interface,
a unique i1dentifier of one or more objects like text para-
graphs, 1mages and audio that are displayed in the current
window, as well as location, size, content and other infor-
mation thereot, to create the corresponding one or more data
objects. The created data objects may be used as child nodes
of the window being processed currently. Then, a next
window 1s processed until all windows are processed.
Through the processing, the content organization informa-
tion may be generated at the shot provider. It 1s to be
understood that the foregoing procedure 1s merely example,
and those skilled in the art may generate the content orga-
nization information by using other proper approaches or

technical means 1in the art.
At block 5502, a data object 1n each of the at least one

application may be looked up.

At block S503, the structure and data of the data objects
may be determined based on the screenshot, the at least one
application and the data objects.
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In an embodiment of the present disclosure, during gen-
erating of the content organization information associated
with the screenshot, first the location, size and layer infor-
mation of each application window on the screen and
desktop obtained by, for example, communicating with an
operating system of the shot provider, are recorded for
creating a root node and intermediate node 1n a data object
graph; then, the location, size, layer, data type, data content
information, etc. of each internal unit of each application are
obtained by communicating with each application of the
shot server, for creating leaf nodes 1n the data object graph.
Through the foregoing creation, a data object graph con-
taining a three-layered tree may be obtained. The data object
graph may be the content organization information associ-
ated with the screenshot 1n this embodiment.

At block S504, data of one or more data objects in the
content organization information may be extracted.

At block S505, the extracted data may be transferred to
the user.

Data of one data object in the content organization infor-
mation may include data associated with certain content in
the screenshot. After transferring the data to the user, the
user may select desired data according to needs, whereby
relevant content 1n the screenshot 1s obtained.

The method 500 ends after block S505.

With reference to FIG. 6 now, this figure shows a sche-
matic flowchart of a method 600 for obtaining the content of
a screenshot according to an example embodiment of the
present disclosure.

In the embodiment shown in FIG. 6, the screenshot may
be shared with the user by a shot provider via a shot server,
and besides the screenshot, the shot provider may further
provide to the shot server content organization information
assoclated with the screenshot. As described above, the
content organization information may be generated at the
shot server, just like the embodiment as shown in FIG. 5, and
also, 1t may be generated at the shot provider. Subsequently,
the shot server may obtain the content organization infor-
mation from the shot provider. The embodiment shown in
FIG. 6 describes generating of the content organization
information at the shot provider. It 1s to be understood that
according to other embodiments of the present disclosure,
the content organization information may also be generated
at the shot server.

In addition, 1n the embodiment shown in FIG. 6, data
transierred to the user may include data associated with part
or all of content 1n the screenshot, which 1s determined
according to the user’s selection; and upon receipt of the
data, the user may copy and/or save the data or perform other
operations to the data.

After the method 600 starts, content organization infor-
mation associated with the screenshot may be received at
block S601.

According to an embodiment of the present disclosure,
content organization information associated with the screen-
shot may be received from the shot provider where the
content organization information may be generated 1n vari-
ous manners. In an embodiment, a root node may be
generated based on the current screenshot, and a window list
of a currently shared desktop may be obtained by calling an
operating system interface. For example, handlers of all
windows may be obtamned by an API of the operating
system. Then, window nodes may be created based on these
windows. The window node may comprise the size, location
and other information of a window. For one of these
windows, it may be possible to obtain, via the application
program interface, a unique i1dentifier of one or more objects
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like text paragraphs, images and audio that can be displayed
in the current window, as well as location, size, content and
other information thereot, to create the corresponding one or
more data objects. The created data objects may be used as
child nodes of the window being processed currently. Then,
a next window may be processed until all windows are
processed. Through the processing, the content orgamization
information may be generated at the shot provider. It 1s to be
understood that the foregoing procedure 1s merely example,
and those skilled in the art may generate the content orga-
nization imformation by using other proper approaches or
other proper technical means 1n the art.

According to an embodiment of the present disclosure,
after the screenshot and the content organization information
associated with the screenshot are received from the shot
provider, the received screenshot and 1ts associated content
organization information may be stored in a memory
directly, and meanwhile, a new data object 1dentifier and a
version 1dentifier are allocated to each data object in the
content organization information.

According to other embodiments of the present disclo-
sure, after the screenshot and the content organization infor-
mation associated with the screenshot are recerved from the
shot provider, all data objects 1n the content organization
information may not be stored directly, but only data objects
that are newly added or whose data has been changed are
stored so as to save overheads of storage. For example,
previously stored content organization information that 1s
associated with the screenshot may be looked up; the
received content organization information may be compared
with the previously stored content organization information;
if a data object 1n the received content orgamization infor-
mation 1s not present in the previously stored content
organization information, then performing adding operation
for the data object; and 11 a data object 1n the received
content organization information 1s present in the previously
stored content organization information, then performing
updating operation for the data object 1 response to data of
the data change being changed. According to other embodi-
ments of the present disclosure, when performing adding
operation for a data object, a new data object identifier and
a new version 1dentifier are set for the data object; when
performing updating operation for a data object, a new
version 1dentifier 1s set for the data object, and the same data
object 1dentifier as the previously stored data object 1s set for
the data object.

At block 5602, the user’s selection information may be
received.

According to an embodiment of the present disclosure,
the user’s selection information may comprise location
information of the user-desired content 1n the screenshot
and/or a data object i1dentifier and a version i1dentifier of a
data object associated with the user-desired content.

In an embodiment of the present disclosure, at block S602
location information of the user-desired content in the
screenshot, such as the content’s X coordinate, Y coordinate
and/or relative location relationship in the screenshot, may
be received.

In another embodiment of the present disclosure, at block
S602 a data object identifier and a version 1dentifier of a data
object associated with the user-desired content may be
received, wherein the data object 1dentifier and the version
identifier may be determined at the user.

At block S603, data associated with the user-desired
content in the screenshot may be determined based on the
selection information and the content organization informa-
tion.
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In an embodiment of the present disclosure, the selection
information may include location information of the user-
desired content 1n the screenshot. At this point, the location
information may be extracted from the selection informa-
tion; a data object identifier and a version identifier of a data
object associated with the user-desired content may be
determined based on the location information and the struc-
ture of one or more data objects of the content orgamzation
information; and data associated with the user-desired con-
tent 1n the screenshot may be determined from data of the
one or more data objects of the content organization infor-
mation according to the determined data object identifier and
version 1dentifier.

In an embodiment of the present disclosure, the selection
information may include a data object identifier and a
version 1dentifier of a data object associated with the user-
desired content. At this point, the data object 1dentifier and
the version identifier may be extracted from the selection
information; then, data associated with the user-desired
content 1n the screenshot may be determined from data of the
one or more data objects of the content organization infor-
mation according to the data object identifier and the version
identifier.

It 1s to be understood that according to an embodiment of
the present disclosure, the data object identifier and the
version 1dentifier may be completed at the user (e.g., a
remote server or local device at the user). In this case, the
shot server sends to the user a part of the content organiza-
tion information, such as the structure of one or more data
objects 1n the content organization mnformation. A device at
the user side may determine a data object associated with the
user-desired content in the screenshot according to the
structures of these data objects, and may then obtain a data
object 1dentifier and a version identifier of the data object.
Additionally, according to an embodiment of the present
disclosure, the data object identifier and the version identi-
fier may be completed at the shot server. The shot server may
use the structures of one or more data objects 1n the obtained
content organization information to determine a data object
associated with the user-desired content 1n the screenshot
and subsequently obtain a data object 1dentifier and a version
identifier of the data object.

At block 5604, the determined data may be transferred to
the user.

The method 600 ends after block S604.
The methods 400-600 for obtaiming the content in a
screenshot according to embodiments of the present disclo-
sure¢ have been described by referring to FIGS. 4-6. An
apparatus usable for implementing the above methods 1is
described below with reference to FIG. 7.

Now referring to FIG. 7, this figure shows a schematic
block diagram of an apparatus 700 for obtaining the content
in a screenshot according to an example embodiment of the
present disclosure.

According to the embodiment of the present disclosure,
the apparatus 700 may comprise: an obtaiming umit 710
configured to obtain content organization information asso-
ciated with the screenshot, wherein the content organization
information may include the structure and data of one or
more data objects associated with the content 1n the screen-
shot; and a determining unit 720 configured to determine the
content 1n the screenshot based on the content organization
information.

According to some embodiments of the present disclo-
sure, the obtaining unit 710 may comprise: obtaining means
configured to obtain at least one application 1n the screen-
shot; data object looking-up means configured to look up a
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data object 1n each of the at least one application; and
determining means configured to determine the structure and
data of the data object based on the screenshot, the at least
one application and the data object.

According to some embodiments of the present disclo-
sure, the obtaining unit 710 may comprise: recerving means
configured to recerve content organization information asso-
ciated with the screenshot, wherein the content organization
information 1s generated at a shot provider.

According to some embodiments of the present disclo-
sure, the obtaining unit 710 may comprise: content organi-
zation mformation looking-up means configured to look up
previously stored content organization information that 1s
associated with the screenshot; comparing means configured
to compare the obtained content organization information
with the previously stored content organization information;
adding means configured to, if a data object 1n the obtained
content organization information 1s not present in the pre-
viously stored content organization information, perform
adding operation for the data object; and updating means
configured to, 1f a data object in the obtained content
organization information 1s present in the previously stored
content organization information, perform updating opera-
tion for the data object 1n response to data of the data object
being changed. In response to performing adding operation
for a data object, a new data object identifier and new
version 1dentifier are set for the data object; i response to
performing updating operation for a data object, a new
version 1dentifier 1s set for the data object, and the same data
object 1dentifier as a previously stored data object 1s set for
the data object.

According to some embodiments of the present disclo-
sure, the determining unit 720 may comprise: extracting
means configured to extract data of one or more data objects
in the content organization information; and first transferring
means configured to transier the extracted data to a user.

According to some embodiments of the present disclo-
sure, the determining unit 720 may comprise: selection
information recerving means configured to receive user’s
selection information, wherein the selection information
indicates imformation on user-desired content in the screen-
shot; content determinming means configured to determine
data associated with the user-desired content 1n the screen-
shot based on the selection information and the content
organization information; and second transferring means
configured to transier the determined data to the user.

According to some embodiments of the present disclo-
sure, the selection mformation receiving means of the deter-
mimng unit 720 may comprise: location mnformation receiv-
ing means configured to receive location information of the
user-desired content in the screenshot.

According to some embodiments of the present disclo-
sure, the selection mformation receiving means of the deter-
mimng unit 720 may comprise: identifier receiving means
configured to receive a data object 1dentifier and a version
identifier of a data object associated with the user-desired
content, wherein the data object i1dentifier and the version
identifier are determined at the user.

According to some embodiments of the present disclo-
sure, the content determining means of the determining unit
720 may comprise: location information extracting means
configured to extract location information of the user-de-
sired content from the selection information; identifier deter-
mimng means configured to determine a data object 1denti-
fier and a version identifier associated with a data object
associated with the content, based on the location informa-
tion and the structure of one or more data objects of the
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content organization information; and first data determining
means configured to determine data associated with the
user-desired content in the screenshot from data of one or
more data objects of the content organization information,
according to the data object idenfifier and the version
identifier.

According to some embodiments of the present disclo-
sure, the content determining means of the determining unit
720 may comprise: identifier extracting means configured to
extract from the selection information a data object identifier
and a version 1dentifier of a data object associated with the
user-desired content; and second data determining means
configured to determine data associated with the user-de-
sired content 1n the screenshot from data of one or more data
objects of the content organization information, according to
the data object identifier and the version identifier.

With reference to FIGS. 4-7, description has been pre-
sented above to the schematic flowcharts of the methods
400-600 and the schematic block diagram of the apparatus
700 for containing the content in a screenshot according to
embodiments of the present disclosure. In the above
embodiments of the present disclosure, content organization
information associated with the screenshot may be generated
at the shot provider, and the shot server obtains the content
organization information by receiving it from the shot pro-
vider; alternatively, content organization information asso-
ciated with the screenshot may also be generated at the shot
server, so that obtaining of the content organization infor-
mation may be achieved at the shot server. In embodiments
shown 1 FIGS. 8-10 below, detailed description will be
presented to the second scenario, 1.e., the scenario in which
content organization information 1s generated at the shot
SErver.

Additionally, 1n the above embodiments of the present
disclosure, when the user’s selection information comprises
location information of the user-desired content in the
screenshot, the shot server may determine a data object
identifier and a version identifier of a data object associated
with the user-desired content according to the obtained
content organization information; when the user’s selection
information comprises a data object identifier and a version
identifier of a data object associated with the user-desired
content, wherein the data object i1dentifier and the version
identifier of a data object are determined at the user, 1n which
case the shot server may send at least part of the content
organization information to a device at the user so that the
device at the user determines the data object 1dentifier and
the version 1dentifier according to the location information
of the user-desired content 1n the screenshot and based on
the at least part of the content organization information. In
embodiments shown 1n FIGS. 8-10 below, detailed descrip-
tion will be presented to the second scenario, 1.e., the
scenario 1n which the user’s selection information comprises
a data object i1dentifier and a version identifier of a data
object associated with the user-desired content.

Reference now 1s made to FIG. 8, which shows a sche-
matic flowchart of a method 800 for obtaining the content in
a screenshot according to an example embodiment of the
present disclosure. In this embodiment, the screenshot may
be shared with a user by a shot provider via a shot server.
The method 800 may be used by the shot server.

After the method 800 starts, the screenshot and content
organization information associated with the screenshot are
received from the shot provider at block S801.

According to the embodiment of the present disclosure,
the content organization information may comprise the
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structure and data of one or more data objects associated
with the content in the screenshot.

According to the embodiment of the present disclosure,
aiter the screenshot and the content organization information
associated with the screenshot are recerved from the shot
provider, the received screenshot and 1ts associated content
organization information may be stored in a memory
directly, and meanwhile, a new data object 1dentifier and a
version 1dentifier may be allocated to each data object 1n the
content orgamization information. As described above, the
data object identifier and the version 1dentifier may uniquely
identily a certain data object 1n a plurality of screenshots.
The memory may be, for example, a hard drive, a removable
memory like an optical disk or floppy disk, a flash disk, a
flash memory, etc., or other storage device that 1s usable to
or commonly used by those skilled in the art.

According to other embodiments of the present disclo-
sure, after the screenshot and the content organization infor-
mation associated with the screenshot are received from the
shot provider, all data objects 1n the content organization
information may not be stored directly, but only data objects
that are newly added or whose data has been changed are
stored so as to save storage overheads. For example, previ-
ously stored content organization information that is asso-
ciated with the screenshot may be looked up; the received
content organization information 1s compared with the pre-
viously stored content organization information; if a data
object 1 the receirved content organization information 1s
not present in the previously stored content organization
information, then the data object 1s added; and 11 a data
object 1n the received content organization information 1s
present 1n the previously stored content organization infor-
mation, then the data object may be updated in response to
data of the data object being changed. According to other
embodiments of the present disclosure, 1n response to add-
ing a data object, a new data object 1dentifier and a new
version 1dentifier are set for the data object; and 1n response
to updating a data object, a new version identifier may be set
for the data object, and a data object 1dentifier same as that
ol the previously stored data object 1s set for the data object.

At block S802, at least part of the content organization
information and the screenshot may be sent to the user, so
that the user can obtain the content 1n the screenshot.

According to the embodiment of the present disclosure,
the at least part of the content organization information may
comprise the structure and data of one or more data objects
in the content organization information. In this embodiment,
reference may be made to the processing procedure of the
system 200 as shown by the embodiment in FIG. 2. After the
shot server sends to the user the screenshot and the structure
and data of one or more data objects 1n the content organi-
zation information, selection information on user-desired
content 1n the screenshot may be determined at a user side
device according to the user’s selection of desired content 1n
the screenshot and the received structure of one or more data
objects; then, the content 1n the screenshot may be obtained
based on the data of one or more data objects and the
selection 1nformation.

According to the embodiment of the present disclosure, as
an alternative, the at least part of the content organization
information may comprise only the structure of one or more
data objects in the content organization information, exclud-
ing the data of the one or more data objects. In this
embodiment, reference may be made to the processing
procedure of the system 300 as shown by the embodiment in
FIG. 3. After sending to the user the screenshot and the
structure of one or more data objects 1n the content organi-
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zation miformation, the shot server may receive selection
information on user-desired content in the screenshot, then
determines data associated with the user-desired content 1n
the screenshot from the data of the one or more data objects
based on the selection information, and finally transfers the
determined data to the user.

According to the embodiment of the present disclosure,
the selection iformation may comprise: location informa-
tion on the user-desired content; or, a data object 1dentifier
and a version 1dentifier of a data object associated with the
content. It should be noted that the selection information 1s
not limited to the examples, and those skilled 1n the art may
use other known or common proper parameters or informa-
tion 1n place of the examples.

The method 800 ends after block S802.

FIG. 9 shows a schematic flowchart of a method 900 for
obtaining the content 1 a screenshot according to an
example embodiment of the present disclosure. In this
embodiment, the screenshot may be shared with a user by a
shot provider via a shot server. The method 900 may be used
by the shot server.

After the method 900 starts, the screenshot and content
organization information associated with the screenshot may
be received from the shot provider at block S901.

According to the embodiment of the present disclosure,
content organization information associated with the screen-
shot may be generated at the shot provider at predetermined
intervals, and then the screenshot and its associated content
organization information may be provided to the shot server.
Accordingly, the shot server may receive from the shot
provider the screenshot and 1ts associated content organiza-
tion information.

As described above, after the screenshot and the content
organization mformation associated with the screenshot are
received from the shot provider, a new data object 1dentifier
and a new version 1dentifier may be allocated to each data
object in the content organization information; meanwhile
the recerved screenshot and all data objects 1n the associated
content organization imformation as well as their respective
data object identifiers and version 1dentifiers may be stored
in a memory directly. Alternatively, the received content
organization imformation may be compared with previously
stored content organization information, to determine
whether to add or update a data object in the content
organization imnformation. According to other embodiments
of the present disclosure, when adding a data object, a new
data object 1dentifier and a new version 1dentifier may be set
for the data object; and when updating a data object, a new
version 1dentifier may be set for the data object, and the same
data object 1dentifier as a previously stored data object may
be set for the data object.

In the embodiment according to the present disclosure,
the content organization information may comprise one or
more data objects and a data object graph about these data
objects. The data object graph may be, for example, a
three-layered child-sibling tree, which data object graph
may comprise a plurality of nodes. In one implementation,
a root node 1n the data object graph may be a desktop
presented 1n or associated with the screenshot, intermediate
nodes may be application windows 1n the screenshot, and
leal nodes may be one or more units representing the content
in the screenshot, wherein such a unit may be a text
paragraph, a picture, audio or video, etc. Each root node,
intermediate node or leal node may be a data object, and
their data structure may have various forms.

Table 1 shows one form of the data structure of a root
node or mtermediate node:
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TABLE 1

Data Structure of Root Node or Intermediate Node

1D X Y V4 Height Width

Where:

ID 1s a data object identifier;

X 1s an X-coordinate value of a data object at the top left
corner of the shot provider screen;

Y 1s a Y-coordinate value of the data object at the top left
corner of the shot provider screen;

7. 1s a hierarchical coordinate value of the data object at
the top left corner of the shot provider screen, for speciiying
the window hierarchy in presence of window coverage;

Height 1s a height of an area to which the data object
belongs;

Width 1s a width of the area to which the data object
belongs;

FirstChild 1s the first child node of the root node or the
first data object child node of an intermediate node;

NextSibling 1s the next adjacent sibling node of the
intermediate node, wherein the root node field 1s null; and

UpdateFlag 1s a flag indicating whether the node has been
changed between two adjacent refresh cycles, and its value
may be denoted by 2 bits, wherein 00 denotes no change, 01
denotes a size and location change, 10 denotes that content
of the node 1s changed, and 11 denotes that a location and
content are changed.

Table 2 shows one form of the data structure of a leaf
node:

TABLE 2

Data Structure of Leaf Node

ID X Y Z Height Width  DataType Data

Where:

ID 1s a data object identifier;

X 15 an X-coordinate value of the top left corner of a data
object area relative to an application window;

Y 1s a Y-coordinate value of the top left comner of the data
object area relative to an application window;

7. 1s a hierarchical coordinate value of the top leit corner
of the data object area relative to an application window;

Height 1s a height of an area to which the data object
belongs;

Width 1s a width of the area to which the data object
belongs;

Datalype 1s a data type of the data object, e.g., text,
picture, etc.;

Data 1s data of the data object, e.g., data composing text,
picture, etc., which will be subsequently coded and decoded
according to a data type specified by DataType;

NextSibling 1s the next adjacent sibling node of the data
object node; and

UpdateFlag 1s a flag indicating whether the data object has
been changed between two adjacent refresh cycles, and its
value may be denoted by 2 bits, wherein 00 denotes no
change, 01 denotes a size and location change without
content change, 10 denotes a content change 1n the data
object without size and location change, and 11 denotes a
location and content change.

According to the embodiment of the present disclosure, at
least part of the content organization information may coms-
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FirstChild NextSibling UpdateFlag

prise the structure and data of one or more data objects in the
content organization information. At this point, the at least
part of the content organization information may be the
entirety of the content orgamization information, 1.e., not
only comprising all information of the root node or inter-
mediate node with the data structure as shown 1n Table 1 but
also comprising all information of the leal node with the data
structure as shown 1n Table 2.

According to the embodiment of the present disclosure, at
least part of the content organization information may com-
prise only the structure of one or more data objects of the
content organization information, excluding data of the one
or more data objects. At this point, the at least part of the
content organization information i1s not the entirety of the
content organization information but only comprises the

structure of the data object(s), specifically, comprising all
information of the root node or intermediate node with the
data structure as shown in Table 1 and all information of the
leatl node with the data structure as shown 1n Table 2 except
the “Data” field or the “Data” and “Datalype” fields. It can
be seen that the at least part of the content orgamzation
information does not comprise data of the data object, 1.e.,
information on the “Data” field or the “Data” and
“Datalype” fields. Generally speaking, since data of the data
object, namely information on the “Data” field, may corre-

NextSibling UpdateFlag

spond to a relatively large data amount, the communication
bandwidth occupation can be reduced eflectively and the
transmission rate can be increased when only the at least part
of the content organization information 1s transierred to the
user.

At block 5902, the structure of one or more data objects
in the content organization information and the screenshot
may be sent to the user.

In this embodiment, besides the screenshot, at least part of
the content organization information may be sent to the user,
specifically, the structure of one or more data objects 1n the
content orgamization information. As described above, the
structure of one or more data objects 1n the content organi-
zation information may comprise: for example, all informa-
tion of the root node or intermediate node with the data
structure as shown in Table 1 and all information of the leat
node with the data structure as shown 1n FIG. 2 except the
“Data” field or the “Data” and “Datalype” fields.

At block S903, selection information on user-desired
content 1n the screenshot may be recerved.

The user may select desired content from the screenshot
in various manners. For example, the user may click on and
move the cursor to select an area in the screenshot, 1n which
area there 1s user-desired content; also, the user may {first
click on to select a picture or an audio, speciiying the picture
or audio as his/her desired content. It 1s to be understood that
the example 1s merely illustrative and should not be limait to
the present disclosure.
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In the case that the user clicks on and drags the mouse to
select an area 1n the screenshot picture, a device at the user
side may record the selected area’s original location forma-
tion (e.g., X-coordinate O, and Y-coordinate O;) and size
information (e.g., height O, width O,). According to the
embodiment of the present disclosure, the selection infor-
mation may comprise location information on the user-
desired content, e.g., the foregoing original location infor-
mation and size information. At this point, selection
information comprising the original location information
and the size information may be received at block S903.

At block S904, data associated with the user-desired
content 1n the screenshot may be determined from data of the
one or more data objects based on the selection information.

As described above, the selection information received at
block S903 may include the original location information
and the size information. Then, at block $904, the original
location information and the size information may be con-
verted mto updated location iformation and updated size
information corresponding to a screen of the shot provider,
and a data associated with the user-desired content may be
determined according to the updated location information
and the updated size information.

Specifically, a height D,, and width D, of the shot
provider’s desktop may be determined from the content
organization information. A height P,, and width P, of the
screenshot as displayed in the user’s desktop may be
obtained. Next, an updated location of the user-selected area
in the shot provider’s screen may be calculated by:

O'y=Dy"0Oy) Py, (1)

Dy Ox)/ Py (2)

An update size of the user-selected area 1n the shot
provider’s screen may be calculated by:

= D" Om)/ P, (3)

O'm =Dy Op)/ Py (4)

Then, an application window nvolved i1n the user-se-
lected area may be found from the content organization
information based on the updated location O',. and O';, and
the updated size O';;, and O',,.

According to the embodiment of the present disclosure,
the user-selected area might belong to one application or
involve one or more applications. When the user-selected
area belongs to one application, a data object involved 1n the
selected area as well as a data object 1dentifier and a version
identifier of this data object may be determined according to
the content organization information, and subsequently data
of these data objects may be determined. When the user-
selected area mvolves several applications, a data object or
data objects in each of the several applications as mvolved
in the selected area may be determined based on the content
organization information, then data object identifiers and
version 1dentifiers of these mvolved data objects, and sub-
sequently data of these data objects.

Additionally, 1t should be noted that according to an
alternative embodiment of the present disclosure, the selec-
tion information may comprise: a data object identifier and
a version 1dentifier of a data object associated with the
user-desired content. In such an embodiment, the procedures
of converting the original location and size information into
the updated location and size information corresponding to
the shot provider’s screen and determining a data object
according to the updated location and size mmformation as
described at block S904 may be implemented at a device of
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the user side. At this point, what are comprised i the
selection 1information sent from the user to the shot server
are a data object 1dentifier and a version 1dentifier of a data
object associated with the user-desired content as deter-
mined at the user side device, and the selection information
may not comprise location information on the user-desired
content.

At block S903, the determined data may be transierred to
the user.

By sending to the user the data as determined according
to the foregoing procedure, the user may obtain his/her
desired content 1n the screenshot, so that the user experience
1s improved eflectively and the user’s demand for obtaining
material 1s satisfied.

The method 900 ends after block S90S.

Reference 1s now made to FIG. 10, which shows a
schematic flowchart of a method 1000 for obtaining the
content 1 a screenshot according to an example embodi-
ment of the present disclosure. In this embodiment, the
screenshot may be shared with a user by a shot provider via
a shot server. The method 1000 may be used at the user side
device.

After the method 1000 starts, the screenshot together with
least part of content organization information associated
with the screenshot may be received from the shot server at
block S1001.

According to the embodiment of the present disclosure,
the at least part of the content organization information may
comprise the structure and data of one or more data objects
in the content organization information. In this embodiment,
reference may be made to the processing procedure of the
system 200 as shown by the embodiment in FIG. 2. After the
shot server sends to the user the screenshot and the structure
and data of one or more data objects 1n the content organi-
zation information, selection information on user-desired
content 1n the screenshot may be determined at the user side
device according to the user’s selection of desired content 1n
the screenshot and the received structure of one or more data
objects; then, the content 1n the screenshot may be obtained
based on the data of one or more data objects and the
selection information.

According to the embodiment of the present disclosure,
the at least part of the content organization information may
also comprise only the structure of one or more data objects
in the content orgamization information, except the data of
the one or more data objects. In this embodiment, reference
may be made to the processing procedure of the system 300
as shown by the embodiment 1n FIG. 3. After the shot server
sends to the user the screenshot and the structure of one or
more data objects 1n the content organization information,
the shot server may receive selection information on user-
desired content 1n the screenshot, then determine data asso-
ciated with the user-desired content 1n the screenshot from
the data of the one or more data objects based on the
selection information, and finally transfer the determined
data to the user.

At block S1002, the content 1n the screenshot may be
obtained based on the at least part of the content organiza-
tion information.

According to the embodiment of the present disclosure,
when the received at least part of the content orgamzation
information comprises the structure and data of one or more
data objects 1n the content organization information, the user
side device may have all information of data objects (the
structure of data objects plus data of the data objects) 1n the
content organization information associated with the screen-
shot. At this point, the user side device may determine
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selection 1nformation on the user-desired content in the
screenshot based on the user’s selection of desired content 1n
the screenshot and the received structure of one or more data
objects, and obtain the content 1n the screenshot based on the
data of one or more data objects and the selection informa-
tion.

According to the embodiment of the present disclosure,
when the received at least part of the content organization
information comprises only the structure except data of one
or more data objects in the content organization information,
the user side device may determine selection information on
the user-desired content in the screenshot according to the
user’s selection of desired content in the screenshot and the
received structure of one or more data objects, send the
selection information to the shot server, and receive from the
shot server data associated with the user-desired content 1n
the screenshot.

According to the embodiment of the present disclosure, at
the user side device, a data object 1dentifier and a version
identifier of a data object associated with the user-desired
content may be determined based on the location informa-
tion and the structure of one or more data objects 1n the
content organization information, and subsequently data of
these associated data objects may be obtained according to
data of the one or more data objects. In different embodi-
ments, the selection information hence may comprise loca-
tion mformation on the user-desired content, and may also
comprise a data object 1dentifier and a version i1dentifier of
a data object associated with the content.

The method 1000 ends after block S1002.

Reference 1s now made to FIG. 11, which shows a
schematic flowchart of a method 1100 for obtaining the
content 1 a screenshot according to an example embodi-
ment of the present disclosure. In this embodiment, the
screenshot may be shared with a user by a shot provider via
a shot server. The method 1100 may be used at the shot
provider side device.

After the method 1100 starts, content organization infor-
mation associated with the screenshot may be generated at
block S1101.

According to the embodiment of the present disclosure,
content organization information associated with the screen-
shot may be generated 1n several manners. For example, at
least one application 1n the screenshot may be obtained first,
a data object 1n each of the at least one application may be
looked up, and then the structure and data of found data
objects may be determined based on the screenshot, the at
least one application and the found data objects, so that the
content organization information associated with the entire
screenshot 1s obtained.

In an embodiment of the present disclosure, during gen-
erating of the content organization immformation associated
with the screenshot, the location, size and layer information
of each application window on the screen and desktop may
be recorded for creating a root node and intermediate node
in a data object graph; then, the location, size, layer, data
type, data content information, etc. of each unit within each
application may be read for creating leaf nodes 1n the data
object graph. Through the foregoing creation, a data object
graph containing a three-layered tree may be obtained. In
this example, the data object graph 1s the content organiza-
tion information associated with the screenshot. In the data
object graph, the root node and mtermediate node may have,
for example, the data structure as shown 1n Table 1, and the
leat node may have, for example, the data structure as shown

in Table 2.
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At block S1102, the screenshot and the content organiza-
tion mformation may be provided to the shot server.

Only by providing the screenshot and the content orga-
nization information to the shot server, the shot server can
enable the user to obtain desired content 1n the screenshot,
so that the user experience 1s improved eflectively and the
user’s demand for obtaiming material 1s satisfied.

The method 1100 ends after block S1102.
The methods 800-1100 for obtaining the content n a
screenshot according to the embodiments of the present
disclosure have been described with reference to FIGS. 8-11.
Heremafter, apparatuses for performing the above methods
will be described with reference to FIGS. 12-14.

Reference 1s now made to FIG. 12, which shows a
schematic block diagram of an apparatus 1200 for obtaining
the content 1n a screenshot according to an example embodi-
ment of the present disclosure, wherein the screenshot 1s
shared with a user by a shot provider via a shot server.

According to the embodiment of the present disclosure,
the apparatus 1200 may comprise: receiving means 1210
configured to recerve from the shot provider the screenshot
and content organization information associated with the
screenshot, wherein the content organization information
comprises the structure and data of one or more data objects
associated with the content 1n the screenshot; and sending
means 1220 configured to send to the user the screenshot and
at least part of the content organization information, so as to
enable the user to obtain the content 1n the screenshot.

According to some embodiments of the present disclo-
sure, the at least part of the content organization information
may comprise the structure and data of one or more data
objects 1n the content orgamization information.

According to some embodiments of the present disclo-
sure, the at least part of the content organization information
may comprise the structure of one or more data objects 1n the
content organization information, without data of the one or
more data objects. The apparatus 1200 may further com-
prise: selection information receiving means (not shown)
configured to receive selection mnformation on user-desired
content 1n the screenshot; determining means (not shown)
configured to determine data associated with the user-de-
sired content 1n the screenshot from data of one or more data
objects based on the selection information; and data trans-
ferring means (not shown) configured to transier the deter-
mined data to the user.

According to some embodiments of the present disclo-
sure, the selection information may comprise: location infor-
mation of the user-desired content or a data object 1dentifier
and a version 1dentifier of a data object associated with the
content.

According to some embodiments of the present disclo-
sure, the recerving means 1210 may comprise: looking-up
means configured to look up previously stored content
organization information that 1s associated with the screen-
shot; comparing means configured to compare the received
content organization information with the previously stored
content organization information; adding means configured
to, 1f a data object in the obtained content organization
information 1s not present in the previously stored content
organization information, add the data object; and updating
means configured to, 1f a data object 1n the obtained content
organization mformation 1s present in the previously stored
content organization information, update the data object 1n
response to data of the data object being changed. When
adding a data object, a new data object 1dentifier and new
version 1dentifier are set for the data object; and when

updating a data object, a new version 1dentifier may be set
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for the data object, and the same data object 1dentifier as a
previously stored data object may be set for the data object.

Now with reference to FIG. 13, this figure shows a
schematic block diagram of an apparatus 1300 for obtaining
the content 1n a screenshot according to another example
embodiment of the present disclosure, wherein the screen-
shot 1s shared with a user by a shot provider via a shot server.

According to the embodiment of the present disclosure,
the apparatus 1300 may comprise: recerving means 1310
configured to receive from the shot server the screenshot and
at least part of content organization imnformation associated
with the screenshot, wherein the content organization infor-
mation comprises the structure and data of one or more data
objects associated with the content in the screenshot; and
obtaining means 1320 configured to obtain the content in the
screenshot based on the at least part of the content organi-
zation mformation.

According to some optional embodiments of the present
disclosure, the at least part of the content organization
information may comprise the structure and data of one or
more data objects 1n the content organization information,
wherein the obtaining means 1320 may comprise: means
configured to determine selection information on user-de-
sired content 1n the screenshot based on the user’s selection
of desired content in the screenshot and the structure of the
one or more data objects; and means configured to obtain the
content 1n the screenshot based on data of the one or more
data objects and the selection information.

According to some embodiments of the present disclo-
sure, the at least part of the content organization information
may comprise the structure of one or more data objects in the
content organization information, without data of the one or
more data objects, wherein the obtaining means 1320 may

comprise: means configured to determine selection informa-
tion on user-desired content in the screenshot based on the
user’s selection of desired content in the screenshot and the
structure of the one or more data objects; means configured
to send the selection information to the shot server; and
means configured to receive from the shot server data
associated with the user-desired content in the screenshot.

Now with reference to FIG. 14, this figure shows a
schematic block diagram of an apparatus 1400 for obtaining
the content 1n a screenshot according to a further example
embodiment of the present disclosure, wherein the screen-
shot 1s shared with a user by a shot provider via a shot server.

According to the embodiment of the present disclosure,
the apparatus 1400 may comprise: generating means 1410
configured to generate content organization nformation
associated with the screenshot, wherein the content organi-
zation information comprises the structure and data of one or
more data objects associated with the content in the screen-
shot; and providing means 1420 configured to provide the
screenshot and the content organization information to the
shot server, so as to enable the user to obtain the content 1n
the screenshot.

According to some embodiments of the present disclo-
sure, the generating means 1410 may comprise: obtaining
means configured to obtain at least one application 1n the
screenshot; looking-up means configured to look up a data
object 1n each of the at least one application; and determin-
ing means configured to determine the structure and data of
a data object based on the screenshot, the at least one
application and the data object.

It 1s to be understood that the components and optional
sub-components ol the apparatuses 700, 1200, 1300 and
1400 that have been described above with reference to FIGS.
7,12, 13 and 14 respectively correspond to the steps of the
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methods 400, 800, 1000 and 1100 that have been described
above with reference to FIGS. 4, 8, 10 and 11. Hence, all
features and operations described with respect to the meth-
ods 400, 800, 1000 and 1100 are also applicable to the
apparatuses 700, 1200, 1300 and 1400, which are hence not
detailed here.

In particular, the division of the components and optional
sub-components of the apparatuses 700, 1200, 1300 and
1400 1s not limiting but example. For example, the function
of single component shown 1n FIGS. 7, 12, 13 and 14 may
be performed by a plurality of components. Instead, a
plurality of components shown in these figures may be
implemented by single component. The scope of the present
disclosure 1s not limited 1n this regard.

It 1s to be further understood that the components and
optional sub-components comprised 1n the apparatuses 700,
1200, 1300 and 1400 may be implemented 1n various forms,
including soitware, hardware, firmware or any combination
thereof. For example, 1n some embodiments each compo-
nent of the apparatuses 700, 1200, 1300 and 1400 may be
implemented using software and/or firmware modules.
Alternatively or additionally, the components of the appa-
ratuses 700, 1200, 1300 and 1400 may be implemented
using hardware modules. For example, each component of
the apparatuses 700, 1200, 1300 and 1400 may be imple-
mented as an integrated circuit (IC) chip or application-
specific integrated circuit (ASIC). Each component of the
apparatuses 700, 1200, 1300 and 1400 may also be 1mple-
mented as a system on chip (SOC). Other forms that are
currently known or to be developed in future are also
feasible. In another example, as used herein each of the
disclosed “‘units” and/or “means” may include one or more
ol a computer readable storage medium having instructions
stored on it for performing the described operations and/or
functions, one or more processors coupled with one or more
memory architectures configured {for performing the
described operations and/or functions, and application spe-
cific hardware arrangements for performing the described
operations and/or functions. Further, in some embodiments,
the disclosed “units” and/or “means” may nclude combi-
nations of the foregoing. For example, a described means
may 1nclude one or more processors coupled with one or
more memory architectures capable of executing computer
program instructions stored on or ore more computer read-
able storage mediums for performing the described opera-
tions and/or functions. The scope of the present disclosure 1s
not limited 1n this regard.

The flowchart and block diagrams 1n the Figures 1llustrate
the architecture, functionality, and operation of possible
implementations of systems, methods and computer pro-
gram products according to various embodiments of the
present disclosure. In this regard, each block 1n the flowchart
or block diagrams may represent a module, segment, or
portion of code, which comprises one or more executable
instructions for i1mplementing the specified logical
function(s). It should also be noted that, 1n some alternative
implementations, the functions noted 1n the block may occur
out of the order noted 1n the figures. For example, two blocks
shown 1n succession may, 1n fact, be executed substantially
concurrently, or the blocks may sometimes be executed 1n
the reverse order, depending upon the functionality
involved. It will also be noted that each block of the block
diagrams and/or flowchart illustration, and combinations of
blocks 1n the block diagrams and/or flowchart illustration,
can be mmplemented by special purpose hardware-based
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systems that perform the specified functions or acts, or
combinations of special purpose hardware and computer
instructions.
The descriptions of the various embodiments of the
present disclosure have been presented for purposes of
illustration, but are not intended to be exhaustive or limited
to the embodiments disclosed. Many modifications and
variations will be apparent to those of ordinary skill 1n the
art without departing from the scope and spirit of the
described embodiments. The terminology used herein was
chosen to best explain the principles of the embodiments, the
practical application or technical improvement over tech-
nologies found in the marketplace, or to enable others of
ordinary skill in the art to understand the embodiments
disclosed herein.
What 1s claimed 1s:
1. A method for obtaining the content 1 a screenshot,
comprising;
obtaining, by one or more computing devices, content
organization information associated with the screen-
shot, wherein the content orgamization information
comprises a structure and data of one or more data
objects associated with the content in the screenshot,
wherein the content organization information further
comprises a data object i1dentifier that identifies the
content 1n the screenshot, and wherein the data object
identifier 1dentifies the content in each screenshot of a
plurality of screenshots:
looking up previously stored content organization infor-
mation that 1s associated with the screenshot;

comparing the obtained content organization information
with the previously stored content organization infor-
mation;

if a data object in the obtained content orgamization

information 1s not present in the previously stored
content orgamization information, performing adding
operation for the data object; and
if a data object in the obtained content orgamization
information 1s present 1n the previously stored content
organization information, performing updating opera-
tion for the data object 1n response to data of the data
object being changed,
wherein in response to performing adding operation for a
data object, a new data object identifier and a new
version 1dentifier are set for the data object and in
response to performing updating operation for a data
object, a new version 1dentifier 1s set for the data object,
and the data object identifier same as that of a previ-
ously stored data object 1s set for the data object; and

determining, by the one or more computing devices, the
content 1n the screenshot based on the content organi-
zation information.

2. The method according to claim 1, wherein the obtaining,
content organization information associated with the screen-
shot comprises:

obtaining at least one application in the screenshot;

looking up a data object 1n each of the at least one

application; and

determining the structure and data of the data object based

on the screenshot, the at least one application and the
data object.

3. The method according to claim 1, wherein the obtaining,
content organization information associated with the screen-
shot comprises:

receiving content organization information associated

with the screenshot, wherein the content orgamization
information 1s generated at a shot provider.
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4. The method according to claim 1, wherein the deter-
mining the content in the screenshot based on the content
organization imformation comprises:

extracting data of one or more data objects in the content

organization information; and

transierring the extracted data to a user.

5. The method according to claim 1, wherein the deter-
mining the content 1n the screenshot based on the content
organization mformation comprises:

recerving user’s selection information, wherein the selec-

tion information indicates information on user-desired
content 1n the screenshot;

determiming data associated with the user-desired content

in the screenshot based on the selection information
and the content organization information; and
transferring the determined data to the user.

6. The method according to claim 5, wherein the receiving
a user’s selection information comprises:

recerving location information of the user-desired content

in the screenshot.

7. The method according to claim 5, wherein the receiving,
a user’s selection information comprises:

recerving the data object identifier and a version 1dentifier

of a data object associated with of the user-desired
content, wheremn the data object identifier and the
version 1dentifier are determined at the user.

8. The method according to claim S, wherein the deter-
mining the content 1n the screenshot based on the selection
information and the content organization information coms-
Prises:

extracting location mformation on the user-desired con-

tent from the selection information;

determining the data object 1dentifier and a version i1den-

tifier of a data object associated with the content based
on the location information and the structure of one or
more data objects of the content organization informa-
tion; and

determining data associated with the user-desired content

in the screenshot from data of the one or more data
objects of the content organization information accord-
ing to the data object identifier and the version i1denti-
fier.

9. The method according to claim S, wherein the deter-
mining the content 1n the screenshot based on the selection
information and the content organization information coms-
Prises:

extracting from the selection information the data object

identifier and a version 1dentifier of a data object
associated with the user-desired content; and
determining data associated with the user-desired content
in the screenshot from data of one or more data objects
of the content organization information according to
the data object 1dentifier and the version i1dentifier.

10. An apparatus including one or more processors and
one or more memories configured to perform operations
comprising:

obtaining content organization information associated

with a screenshot, wherein the content organization
information comprises a structure and data of one or
more data objects associated with the content in the
screenshot, wherein the content organization informa-
tion further comprises a data object i1dentifier that
identifies the content in the screenshot, and wherein the
data object identifier i1dentifies the content in each
screenshot of a plurality of screenshots;

looking up previously stored content organization infor-

mation that 1s associated with the screenshot:
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comparing the obtained content organization information
with the previously stored content organization infor-
mation;
if a data object 1n the obtained content organization
information 1s not present in the previously stored
content organization information, performing an add-
ing operation for the data object; and
if a data object in the obtained content orgamization
information 1s present 1n the previously stored content
organization information, performing and updating
operation for the data object 1n response to data of the
data object being changed,
wherein in response to performing adding operation for a
data object, a new data object identifier and a new
version i1dentifier are set for the data object and 1n
response to performing updating operation for a data
object, a new version i1dentifier 1s set for the data object,
and a data object identifier as same as that of a
previously stored data object 1s set for the data object;
and
determining the content in the screenshot based on the
content organization information.
11. The apparatus according to claim 10, further compris-
ng:
obtaining at least one application in the screenshot;
looking up a data object 1n each of the at least one
application; and
determining the structure and data of the data object based
on the screenshot, the at least one application and the
data object.
12. The apparatus according to claim 10, further com-
prising:
receiving content organization information associated
with the screenshot, wherein the content orgamzation
information 1s generated at a shot provider.
13. The apparatus according to claim 10, further com-
prising:
extracting data of one or more data objects 1n the content
organization information; and
transferring the extracted data to a user.
14. The apparatus according to claim 10, further com-
prising;:
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recetving user’s selection information, wherein the selec-
tion mnformation indicates information on user-desired
content in the screenshot;
determiming data associated with the user-desired content
in the screenshot based on the selection information
and the content organization information; and
transierring the determined data to the user.
15. The apparatus according to claim 14, further com-
prising:
recerving location mnformation of the user-desired content
in the screenshot.
16. The apparatus according to claim 14, further com-
prising:
receiving the data object identifier and a version identifier
of a data object associated with of the user-desired
content, wherein the data object identifier and the
version 1dentifier are determined at the user.
17. The apparatus according to claim 14, further com-
prising:
extracting location information on the user-desired con-
tent from the selection information;
determining the data object 1dentifier and a version 1den-
tifier of a data object associated with the content based
on the location information and the structure of one or
more data objects of the content organization informa-
tion; and
determining data associated with the user-desired content
in the screenshot from data of the one or more data
objects of the content organization information accord-
ing to the data object identifier and the version i1denti-
fier.
18. The apparatus according to claim 14, further com-
prising:
extracting from the selection information the data object
identifier and a version 1dentifier of a data object
assoclated with the user-desired content; and
determining data associated with the user-desired content
in the screenshot from data of one or more data objects
of the content organization information according to
the data object 1dentifier and the version i1dentifier.
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